Abstract: While a substantial literature has examined the causes of mortgage foreclosure, there has been relatively little work on the consequences of foreclosure for the borrowers themselves. Using a large sample of anonymous credit bureau records, observed quarterly from 1999Q1 through 2010Q1, we examine the credit experiences of almost 350,000 borrowers before and after their mortgage foreclosure. Our analysis documents the substantial declines in credit scores than accompany foreclosure and examines the length of time it takes individuals to return their credit scores to pre-delinquency levels. The results suggest that, particularly for prime borrowers, credit score recovery comes slowly, if at all. This appears to be driven by persistently higher levels of delinquency on consumer credit (such as auto and credit card loans) in the years that follow foreclosure. Our results also indicate that the experiences of individuals whose mortgages entered foreclosure from 2007 to 2009 have followed a similar path to borrowers foreclosed earlier in the decade, though post-foreclosure delinquency rates for the recently foreclosed have been higher and, consequently, credit score recovery appears to be taking longer.
I. Introduction
The recent surge in mortgage foreclosures has prompted several policy initiatives aimed at modifying delinquent mortgages and helping borrowers remain in their homes. These initiatives have been informed by a voluminous literature that has identified economic shocks to mortgage holders as being a central cause of mortgage delinquency. These shocks, which can include among other things, job loss, divorce, or a sharp decline in the value of the property backing the mortgage, may leave borrowers unable or unwilling to pay their mortgage and consequently lead to default and possibly foreclosure.
Despite the substantial literature on the economic shocks that lead to foreclosure, very little is known about whether these shocks have effects on the borrowers that persist beyond the resulting foreclosure. One area in which there may be persistent effects is in future access to credit. Mortgage delinquencies reduce credit scores, which makes obtaining new credit both more difficult and more expensive. This suggests that, regardless of the nature of the economic shock, access to credit will be diminished for a time after the foreclosure. However, if the shock is sufficiently transitory, there is reason to believe that this restricted access will be relatively short lived, as credit scoring models tend to discount older delinquencies. As a result, the restricted access to credit may be of short duration, with financially responsible borrowers returning to their pre-delinquency credit scores only short time after undergoing hardship.
However, there are also reasons to believe that the economic shocks that lead to foreclosure may have effects that persist for a longer period of time and that the foreclosure itself may contribute to their persistence. The greater difficulty that individuals face in accessing new credit after a mortgage delinquency, including the higher costs for the credit they obtain, may make it harder for individuals to weather future shocks, thereby making subsequent delinquencies more likely and reducing an individual's ability to restore a credit score to its pre-delinquency level. Foreclosures may also erode a borrower's ability to withstand future shocks by destroying existing wealth or taking away a wealth-building asset. For such reasons, foreclosures may leave in their wake effects that linger long after the foreclosure has concluded. This paper examines the credit experiences of borrowers before and after foreclosure using a large panel of anonymous individual credit records, observed quarterly from 1999 through the first quarter of 2010. Our emphasis is on understanding how access to credit, as reflected in individual credit scores, is affected by foreclosure and whether these effects persist over time. As part of this analysis we also examine the performance of individuals on credit obligations, including non-mortgage credit, around the time of their foreclosure and in the years that follow.
The results of our analysis suggest that the credit scores of mortgage borrowers entering foreclosure decline to subprime levels, regardless of their score level before their delinquency, and remain depressed for several years after foreclosure. Persistently lower credit scores appear to derive less from the presence of the mortgage delinquency on the individual's credit record (which remains for seven years following the delinquency) and more to the elevated delinquency rates that foreclosed individuals experience on all types of consumer credit in subsequent years.
These post-foreclosure effects are particularly pronounced for borrowers who had prime-quality credit scores prior to their mortgage delinquency.
Our analysis also has sobering implications for the current foreclosure crisis. Our results
show that the share of foreclosures that involve borrowers with prime credit scores is substantially higher than it has been in previous years. The post-foreclosure credit experiences of these borrowers appear to be following a pattern that is consistent with what was observed for similar borrowers in earlier years, though the data for borrowers entering foreclosure since 2006
show that their post-foreclosure delinquency rates have been notably higher than the historical experience and consequently, their credit scores have been recovering more slowly. Based on the historical experience, the thousands of borrowers who are currently being foreclosed (or whom have been recently foreclosed) will likely experience higher levels of credit delinquency and a reduced ability to access credit for several years into the future.
The plan of the paper is as follows. The next section describes the existing literature on mortgage foreclosure, highlighting the implications for post-foreclosure credit experiences. The following section discusses the data used in this study and presents summary statistics about foreclosures during the time period we study. Section 4 discusses how credit scores decline as mortgages enter foreclosure and how they evolve in the years that follow. The performance of foreclosed borrowers on all credit obligations is then discussed in section 5. The last section presents concluding thoughts and provides suggestions for additional research.
II. Literature Review
The literature on the aftereffects of mortgage foreclosure has focused on the negative externalities that result for the neighborhood in which a foreclosed property is located. 1 Most of these studies have examined how a foreclosure affects the sale prices of nearby homes. These studies have generally found that proximity to a foreclosed home lowers a property's sale price (Harding, Rosenblatt, and Yao, 2009; Immergluck and Smith, 2006b; Lin, Rosenblatt, and Yao, 2009; Leonard and Murdoch, 2009; Mikelbank, 2008; Schuetz, Been, and Ellen, 2008; Rogers and Winter, 2009) . Mortgage foreclosures have also been found to increase violent crime rates (Immergluck and Smith, 2006a) and to impose substantial costs on local governments (Apgar, Duda, and Gorey, 2005) . None of these studies, nor any other study we are aware of, examines the impact that foreclosure has on the borrowers themselves.
1 In addition to generating negative externalities, foreclosures may eliminate the positive externalities that are associated with homeownership. See Dietz and Haurin (2003) and Haurin, Dietz, and Weinberg (2003) for a discussion of these positive externalities.
A substantial literature, however, has attempted to examine the factors that contribute to foreclosure and to mortgage delinquency more generally. 2 These studies have traditionally viewed a mortgage as an options contract in which the borrower can "put" the mortgage back to the lender if the investment does not pan out or "call" the mortgage by prepaying the loan if interest rates fall (Kau, Keenan, and Kim, 1994) . Under this theory, borrowers whose house value depreciates so that it is worth less than the loan (less any associated transactions costs associated with default) make a strategic decision to walk away from the property and "strategically" default on the mortgage.
Consistent with this "option theory," several studies have found that negative equity is associated with higher foreclosure rates (Foote, Gerardi, and Willen, 2008; Bhutta, Dokko, and Shan, 2010; Bajari, Chu, and Park, 2008) . However, at least as early as Foster and Van Order (1984, 1985) , these studies have also generally found negative home equity to be a poor predictor of foreclosure. Many individuals with negative equity do not default and, perhaps more puzzling, some portion of individuals who go through foreclosure have equity in the property.
Because of these puzzles, some, including Vandell (1995) and Elmer and Selig (1999) , have argued for the importance of "trigger events" in helping to explain mortgage default.
Trigger event theory argues that foreclosures arise as a consequence of unforeseen borrower stress, such as job loss, divorce, or an adverse health event, that renders borrowers insolvent.
Particularly when combined with negative housing equity, which eliminates two alternative exits from a loan (selling the property or refinancing into a more affordable mortgage), this insolvency results in a foreclosure. However, as shown by Elmer and Seelig (1999) , borrower insolvency by itself can result in foreclosure, so negative equity is neither sufficient nor necessary.
2 For a review of this literature, see Department of Housing and Urban Development (2010).
The empirical evidence for the importance of trigger events has been mixed. While several studies have found factors related to trigger events (such as income) to be related to foreclosures, studies have generally found negative equity to be a more important predictor (Capozza, Kazarian, and Thomson, 1997) . As several authors have suggested, the primacy of house prices may be a reflection of having better data on an individual's equity position in a
property than information about their solvency level, which has generally been estimated by the use of aggregated measures such as county-level unemployment rates. In addition, it is possible that house price depreciation may be partly caused by mortgage delinquencies that may both decrease the demand and increase the supply of single-family housing.
While these two explanations offer very different perspectives on what drives
foreclosures, the post-foreclosure experiences of individuals in both cases may be similar in many regards. Both strategic defaulters and insolvent borrowers will experience substantial declines in their credit scores as a result of the foreclosure and will face reduced access to credit as a result. Similarly, in both cases, borrowers will lose any equity in the property that they had accumulated or would have accumulated in the future had they remained in the house.
Despite these similarities, however, there are reasons to expect that borrowers who default because of a trigger event will fare worse following a foreclosure than those who engage in strategic default. First, whatever economic shock led the borrower to be unable to make their payments may continue after the foreclosure. This could result in higher delinquency rates following the foreclosure that would inhibit a borrower's recovery. The trigger event may also have caused delinquencies on loans besides the mortgage, whereas delinquencies on other credit obligations would be less likely for a strategic defaulter. This would lead to a larger initial decline in credit score following the foreclosure that may make it more difficult for a borrower to recover.
III. Data
The data used in this study come from a large random sample of individual credit records drawn at the end of each quarter from Equifax, one of the three national credit bureaus. The same individuals are selected each quarter, allowing us to track their credit experiences over time, though the identities of these individuals remain anonymous. 3 These data cover the time period from the first quarter of 1999 through the first quarter of 2010.
The information provided by the bureau includes aggregated summary measures on the credit accounts that each individual maintains. For example, we know the number of auto loans each person has, the total balances owed on these accounts, and the delinquency status of these loans. Account-level information is available for mortgage loans, but not for other types of credit. The data also include the credit bureau's proprietary credit score that, while not a FICO score, uses a similar numeric scale.
We observe the credit records of over 11.7 million individuals contiguously from the first period they appear in the data through the first quarter of 2010. Most records are observed for the entire period covered by our sample, but for borrowers whose first credit experiences occurred at some point after the first quarter of 1999, we observe their credit records from when they entered the bureau data onwards.
4
From this population, we construct a "foreclosure sample" comprised of 345,360 individuals whose mortgage entered foreclosure between 2000 and 2009. 5 To be included in this 3 The data include a unique sequence number that allows us to track individual credit experiences over time without any personal identifying information. All of the individuals in our sample remain anonymous. 4 We exclude from the sample those records that are not observed contiguously. Most of the credit records that are excluded for this reason involve records that appear for a short time (less than one year) and then disappear. We believe these are predominantly "fragmented" files; that is, they are records that exist to hold information on accounts that cannot be uniquely linked to an existing individual's credit record. Fragmented files will disappear when they are successfully linked to another record. 5 We also can identify records with new foreclosures during 1999Q2-1999Q4 and 2010Q1. We exclude these individuals from our foreclosure sample because of a lack of pre-delinquency information for people in the earlier period and a lack of post-foreclosure experience for those entering foreclosure in 2010. We cannot identify sample, an individual's credit record must show no evidence of foreclosure before 2000 and must indicate a severe mortgage delinquency during the quarter in which the foreclosure record first appeared (the "foreclosure period"). 6 For this population, we identify the credit score from the quarter prior to the foreclosure period in which the individual's credit record was last free of any mortgage delinquencies (the "pre-delinquency score") and use this score to characterize each individual's pre-mortgage-delinquency creditworthiness in univariate analyses. Borrowers with credit scores of 660 or above are denoted as "prime" and those individuals with scores below this level are "subprime." Most of our analysis is conducted using individuals in the foreclosure sample exclusively.
For comparison purposes, we construct two additional samples that are used in our statistical estimations. The first is a "derogatory sample" that is comprised of 107,339 individuals who experienced a major mortgage delinquency (120 days past due or worse) between 2000 and 2009, but who do not appear to have entered foreclosure. To ensure that individuals in this sample do not include those whose loans will enter foreclosure, we include only those individuals whose credit record indicates that at a later date they were no longer delinquent on a mortgage. This will arise when mortgages return to a current state, are charged off by the lender, or are paid off by the borrower. For this population, we denote the quarter in which their mortgages first became 90 or more days past due as the "derogatory period."
The second comparison sample is the "nonderogatory sample." In constructing this sample, we identify over 5 million individuals with a mortgage during our sample period whose credit records contain no indication of foreclosure activity and who are not in our derogatory sample. We then draw a 1-in-25 sample from this population that comprises our nonderogatory individuals entering foreclosure in 1999Q1 because without data from earlier periods we cannot determine if a foreclosure record was new that quarter or had been reported in a previous quarter. 6 We require evidence of a severe mortgage delinquency during the quarter to ensure that we have accurately captured the timing of the foreclosure.
sample. Sampling is necessary to keep the number of observations used in estimations to reasonable levels. 7 In these estimations, weights are used to account for the different sampling rate for this population. The derogatory and nonderogatory samples are used in estimations where a control group for the foreclosure sample is appropriate.
While the pre-delinquency credit characteristics of individuals in the foreclosure and derogatory samples can easily be identified and compared, the non-derogatory population does not have an equivalent reference period. To facilitate comparisons among all three samples, we focus on the first period in the data in which we observe a credit score for an individual, the "initial period," and refer to the credit score from this quarter as an individual's "initial score."
We use this score to characterize the pre-delinquency creditworthiness of borrowers in multivariate analyses.
The data supplied by the credit bureau are supplemented by data on economic conditions from the Quarterly Census of Employment and Wages (QCEW), produced by the Bureau of Labor Statistics. The QCEW provides one of the few measures of economic activity at the county level that is released in a sufficiently timely manner to cover most of the period of our sample. These data include information on the unemployment rate and on the average weekly wage in each county. At the time this dataset was compiled, the QCEW data was available through the fourth quarter of 2009, so multivariate analyses that use the QCEW data are do not include information from 2010Q1.
A complete listing of the variables used in this study and their mean values for all three samples and for the combined sample are presented in table 1. The unit of observation used in calculating these means, and in the estimations in this paper, is the individual-quarter, such that each individual may generate as many as 45 observations.
Beyond the means reported in table 1, these data show a substantial increase in foreclosure activity during the time period covered by our sample. The stacked areas in figure 1 show the number of borrowers in our sample whose mortgage entered foreclosure in each quarter from 2000Q1 through 2010Q1. While foreclosure activity appears to have increased steadily over the entire sample period, the increase has been particularly pronounced beginning as early as the middle of 2006. Much of this increase (particularly from 2007 onwards) has involved borrowers who had prime pre-delinquency credit scores. This suggests that the borrowers whose mortgages entered foreclosure after 2006 were more numerous and, at least prior to their mortgage entering delinquency, higher credit quality.
Comparing the foreclosure rates in the credit bureau data with rates from other sources is complicated by the unit of observation. While most sources of data report the number of loans entering foreclosure, the bureau data provide a count of the number of borrowers whose mortgage enters foreclosure. Loans that are jointly held by more than one borrower will be reflected in the credit record of each account holder, and consequently, will be over-represented in the bureau data. Since jointly held loans generally have lower delinquency rates, rates calculated using bureau data will be consistently lower than account-based delinquency rates.
Nevertheless, when the number of borrowers entering foreclosure from the bureau data in this sample is compared to the number of loans entering foreclosure from the Mortgage Bankers'
Association's National Delinquency Survey, both sources of data show a very similar time trend of foreclosure activity, as shown by a comparison of the black line and the stacked shaded area in figure 1.
IV. Credit Score Transitions
One immediate effect of mortgage foreclosure (or more generally of the mortgage delinquencies that precede them) is a reduction in credit score. Because the equations that generate these scores are not publically available, very little is known about the magnitude of the declines. The limited information made available by Fair Isaac suggests that FICO scores fall by about 85 points for a hypothetical borrower with a pre-delinquency score of 680 or 160 points for a borrower with an initial score of 780 (Christie, 2010) . These declines are calculated based on simulated events in which a foreclosure occurs in isolation with no other accounts becoming delinquent.
Since foreclosures may be triggered by events that result in delinquencies on other types of credit (e.g., credit cards) simulated declines may understate the actual declines that borrowers experience as their mortgages enter foreclosure. To gauge the magnitude of the experienced score declines, we compare pre-delinquency credit scores with foreclosure-period credit scores for the individuals in our foreclosure sample. 
Credit Score Recovery
The information about a foreclosure and the other delinquencies that occur at the same time will remain on a borrower's credit record for 7 years. So a foreclosure itself could conceivably have a direct effect that persists for that long; however, because the recency of delinquency is generally an important factor in credit scoring models, the negative effects of these events should diminish rapidly. According to Fair Isaac, FICO scores can recover in as little as two years if individuals pay their bills on time and limit their use of credit. 9 In addition, simulations using the VantageScore indicate that a person can return his credit score to its pre-delinquency level in as few as 9 months, by bringing delinquent accounts to current status (VantageScore, 2010).
Credit score recovery, therefore, may occur years before the information on the foreclosure is removed from a credit record.
This suggests that, if the economic shocks that led to the foreclosure are sufficiently transitory, a borrower's credit score may return to its pre-delinquency level after only a couple of years. Longer recovery times might then serve as an indication that the foreclosure itself was followed by additional difficulty. A clearer picture of the time it takes an individual's credit score to recover is provided in figure 5 . We compare a borrower's credit score in each post-foreclosure quarter to his predelinquency score. When the score returns to, or exceeds, its pre-delinquency level, his score is considered to have recovered in that period. Once a score has recovered, it is considered to be recovered in all subsequent periods regardless of whether the score remains above its predelinquency level. 10 For most subprime borrowers, credit scores recover to their pre-delinquency levels within a few years of the foreclosure period. Over 60 percent of subprime borrowers in the historical cohorts saw their credit scores recover within two years of the quarter in which their mortgage entered foreclosure. After eight years, about 94 percent of subprime borrowers recover.
As was suggested by the mean score changes, credit score recovery for prime borrowers is much slower. After two years, only 10 percent of prime borrowers have returned their credit scores to their pre-delinquency levels. The pace of recovery increases sharply at around six years after the foreclosure period, which is approximately the time we would expect information about the mortgage foreclosure to be removed from borrowers' credit records. 11 But even after the delinquency information has been expunged, recovery appears to be incomplete for many prime borrowers. One-third of prime borrowers in our sample do not see their credit scores return to their pre-delinquency levels. This is true even for those borrowers whom we observe 10 years after their mortgage entered foreclosure.
While we observe a shorter post-foreclosure period for individuals in the recent cohorts, the patterns in figures 4 and 5 suggest that these borrowers are having a more difficult time returning their credit scores to their pre-delinquency levels. For both prime and subprime recent cohorts, the pace of recovery has been consistently slower than was observed for borrowers in the historical cohorts. We would expect this pattern for two reasons. First, the pre-delinquency scores of borrowers in the recent cohorts are higher than in the historical cohorts and higher credit scores appear to recover more slowly. Second, macroeconomic conditions in the postforeclosure period for borrowers in the recent cohorts may have been less favorable to score recovery than the conditions faced by borrowers in the historical cohorts.
To examine the extent that differences in the path of credit scores over time may be affected by the economic environment, we estimate equations that control, to the extent possible, for economic conditions. These estimations also use the derogatory and non-derogatory samples to help identify the effects of time and economic conditions.
Using S and F to denote an individual's initial and foreclosure periods, respectively, we model individual's credit score in quarter t as
where is a county-specific fixed effect, g() is a function representing the expected path of credit scores over time, X t includes county-level economic effects (i.e., the unemployment rate), The results of these estimations, which are shown in table 2, are largely as expected.
Within each subsample, a higher initial credit score is positively associated with subsequent scores. The average weekly wage in a county is also positively and significantly related to score changes, with larger effects for subprime individuals. County-level unemployment rates are also generally negatively associated with score changes, though not to a statistically significant extent, for borrowers with scores below 760. For individuals with initial scores of 760 or above, unemployment rates have a positive and highly significant effect, which we believe represents the tendency this population to reduce their use of credit in times of economic distress, which results in higher scores.
The pattern of credit scores around the time of foreclosure is similar to that observed in the univariate figures. Credit scores decline in the two years leading up to a foreclosure and begin to recover immediately after the foreclosure period. Scores, however, remain persistently and significantly depressed in the years that follow. Even after seven years after the foreclosure period, credit scores are 50 to 75 points below where they would have been otherwise.
These estimates suggest that, while credit scores can recover after a short period of time, in practice they do not. Instead, foreclosures appear to be followed by persistently lower credit scores that likely reduce borrower access to credit for many years. Since these effects continue beyond the point at which the information about the foreclosure is removed from each person's file, these declines cannot be explained by the foreclosure itself and instead must derive from other factors.
V. Performance on Credit Obligations
The persistence of low credit scores beyond the point at which information about a foreclosure is removed from a credit record suggests that the post-foreclosure behavior of individuals may be different after foreclosure. Performance on credit obligations is generally the most important component in credit scoring models and, therefore, it is the most likely cause of the observed score differences. 12 To examine this possibility, we examine how delinquency rates change for borrowers around the time their mortgage enters foreclosure.
The four panels of figure 6 show the share of prime (top panels) and subprime (bottom panels) borrowers who were 90 or more days past due on one or more of their credit obligations in the quarters around the foreclosure period for each of the 10 foreclosure cohorts. While delinquency rates are substantially higher for subprime borrowers, the general patterns over time are similar for both borrower types. Delinquency rates spike to around 100 percent in the foreclosure period, primarily reflecting the mortgage delinquency itself, and then decline subsequently. 13 However, even several years after the foreclosure period, delinquency rates remain above the levels observed prior to the foreclosure period. This is particularly true for prime borrowers, for whom delinquency rates remain substantially higher. For example, while approximately 10 percent of borrowers with prime pre-delinquency credit scores were delinquent on a credit obligation five years before the foreclosure period, the delinquency rate eight to ten years after the foreclosure was about twice this level.
12 Payment history comprises 35 percent of the FICO score and 32 percent of the VantageScore making it the most important group of credit characteristics comprising each model. For more information, see Fair Isaac (2009) and http://www.vantagescore.com/about/vantagescore_model/ (last visited July 13, 2010). 13 Delinquency rates in the foreclosure period do not increase exactly to 100 percent. This is because the delinquency data record the status of an account at the end of the quarter. It is possible for an individual to have a new foreclosure record without being delinquent in the foreclosure period, provided that the mortgage that enters foreclosure is reported as having been closed prior to the end of the quarter in which the new foreclosure record is first reported.
This finding offers a potential explanation for the persistence of lower credit scores after foreclosure. The lower scores may reflect higher delinquency rates on credit in the years after foreclosure. This change in behavior appears to impact performance on all types of credit.
Figures 7 and 8 show the share of credit card borrowers and auto loan borrowers who were delinquent on one or more of these accounts, respectively. For both loan products, delinquency rates increase substantially around the foreclosure period and peak shortly thereafter. While the share of borrowers with a delinquency on these products subsequently decline, they remain above the levels observed in the years before the foreclosure period.
To examine the extent to which these changes in delinquency rates can be attributed to changes in the macro-or regional economic environment, we estimate logit models of borrower delinquency. The dependent variable in these models takes on a value of 1 if a borrower was 90
or more days past due on a credit obligation at the end of the quarter, or zero if they were current or less than 90 days delinquent on all of their accounts. The right-hand-side variables are specified in the same manner that we used for estimations of credit score changes (equation (1)).
We also use the same four subsamples based upon borrowers' initial credit scores.
The results of these estimations for delinquency on all credit obligations are shown in table 3. As expected, these results indicate that, within each of the subsamples, a higher initial credit score is associated with lower delinquency rates. Additionally, the average weekly wage in the county is negatively associated with delinquency and the unemployment rate is positively associated with delinquency.
Patterns of delinquency around the foreclosure period are consistent with the univariate results. Delinquency peaks in the foreclosure period and declines thereafter. However, in the following years, the delinquency rate remains above the levels observed more than two years prior to the foreclosure (which, as with the credit score migration estimations, are normalized to zero and used as a base period). Similar patterns are observed from delinquency rate estimations for credit card and auto loan borrowers (tables 4 and 5).
These estimations provide somewhat inconsistent pictures of how the performance of the recent cohorts on their credit obligations compares to the historical experience. Overall delinquency rates (on all credit) for the recent cohorts appear to increase more slowly approaching the foreclosure period than the historical experience, but appear to reach higher levels in the quarters following foreclosure. For credit cards, the patterns are similar though the differences in the years after foreclosure are only significant for subprime borrowers. In contrast, auto loan delinquency rates for borrowers in the recent cohorts appear to be lower for these borrowers both before and after the foreclosure period.
Individual-Based Delinquency Rates
One potential criticism of the delinquency rates used in this section is that they are calculated for borrowers; that is, they show the share of individuals with a particular type of credit who are 90 or more days past due on at least one of these obligations. Using credit cards as an example, individuals without a credit card are not included in the numerator or denominator of the credit card delinquency rates. To the extent that less creditworthy individuals are more likely to be excluded from credit markets following foreclosure, the increase in delinquency rates that we observe should underestimate the true change in behavior. However, it is also possible that more creditworthy individuals, who would have been less likely to go delinquent, disproportionally tend to avoid the market for these credit products after foreclosure. In this case, the estimated change in delinquency would be an overstatement and could primarily reflect a changing composition of the individuals who borrow after foreclosure.
To test whether this is the case, we also examine the share of individuals with a delinquent account around the foreclosure period. This share of individuals is similar to the delinquency rates we showed earlier, except that those individuals without credit are treated like individuals who obtained credit and were not delinquent. These shares are shown for credit cards and auto loans in the four panels of figure 9. While these shares are lower than the borrower-based rates by construction, they continue to show a pattern in which borrowers are more likely to be delinquent on all types of consumer credit after foreclosure. If we use a similar definition of delinquent in our logit estimations, as shown in table 6, the results are also consistent with our earlier results. Therefore, our results do not appear to be driven by a changing composition of borrowers in the years following foreclosure.
Flawless Payment Histories
The higher post-foreclosure delinquencies that we attribute to a change in borrower behavior might represent a more subtle shift. Borrowers who have previously gone delinquent periodically prior to foreclosure, may simply go delinquent in the post-foreclosure period with greater frequency. As a result, the change that we observe in the data may not reflect a break with past patterns as much as a gradual change.
To examine this possibility we isolate a specific portion of our foreclosure sample that meet two criteria. First, they must have no evidence on their credit record of having been delinquent on a credit account more than six months prior to the foreclosure period. Second, they must have exhibited at least three years (12 quarters) of on-time payment performance, meaning they must have had accounts open for at least that long. Individuals who meet these two criteria have a demonstrated history of being able to make on-time payments and handle credit over a prolonged period of time.
Despite this history of on-time payments, these individuals experience delinquency patterns that are similar to others in the foreclosure sample ( figure 10, panel (a) ). By construction, none of the individuals in this subsample have any delinquencies more than 2 quarters before their foreclosure period. In the foreclose period, approximately 100 percent of these individuals are delinquent on a credit obligation and though delinquencies fall off thereafter, they remain at elevated levels throughout the eight years of post-foreclosure experience that we observed. On credit cards, auto loans, and other non-mortgage credit obligations (panels (b)-(d)), delinquencies spike around the foreclosure period and peak shortly after. Delinquencies then decline steadily, but remain well elevated above the pre-delinquency levels. Patterns for other types of credit, which are not shown in the figures, reveal similar patterns for these borrowers.
The patterns observed for this subsample suggest that the changes we observe between the pre-and post-foreclosure time periods represent a substantial break with past patterns and not a gradual decline of marginal borrowers. These individuals had demonstrated a history of timely payments prior to their foreclosure and exhibit substantially worse payment performance in the years that follow. The behavior of these borrowers appears to have substantively changed around the time their mortgages entered foreclosure.
Mortgage Derogatory without Foreclosure
It is difficult to determine to what extent (if any) the effects documented in this paper are the result of the foreclosure process itself or other causes. However, we can compare the credit experiences of borrowers who went through foreclosure with those of borrowers in our derogatory sample, who experienced major derogatory episodes on their mortgages, but who do not appear to have gone through the foreclosure process.
To do this we estimate a logit model of borrower delinquency that includes a separate function that captures the effects of a major mortgage derogatory on the delinquency rate of borrowers on credit obligations. This function is identical to the function estimation for the foreclosure effect, though it is calculated relative to the derogatory period defined earlier. The results of this estimation are provided in table 7, where the coefficients on the derogatory effect are expressed as deviations from the foreclosure effect.
These results suggest that borrowers who experience a major mortgage delinquency, but who do not appear to have started the foreclosure process also experience persistent effects.
However, these effects appear to be milder than those observed for the foreclosure population, as
shown by the negative coefficients on the derogatory sample deviation. This difference is statistically significant for all four credit score groups.
We cannot, however, necessarily attribute this difference to the foreclosure process itself.
Borrowers who experience a major derogatory on their mortgage but not foreclosure may have experienced less severe shocks and, as a result, been able to avoid foreclosure. As such, this difference may reflect a selection, and not a treatment, effect. Regardless of the reason, however, borrowers who go through foreclosure appear to experience significantly worse aftereffects that other distressed mortgage borrowers.
Recent Experience and Strategic Default
The relatively poor performance of the recent cohorts of borrowers, both in terms of delinquency and credit score recovery, is somewhat unexpected. While some of this may be attributable to a less-favorable economic environment or higher initial credit scores of these borrowers, the results persist even when we control for these factors.
One reason why this finding is surprising is the attention that has been paid in the literature and in news stories about the role of strategic default in recent foreclosures. For example, Guiso, Sapienza, and Zingales (2009) estimate that 26 percent of existing mortgage defaults involve borrowers who are strategically defaulting. As discussed earlier, we would expect the post-foreclosure experiences of these borrowers to be less severe than that of borrowers who default as a result of trigger events or hardship. If the recent cohorts of borrowers include a larger share of strategic defaulters, we would expect post-foreclosure credit experiences of the recently foreclosed to be better than the historical patterns.
Since the patterns of likely strategic defaulters may be obscured by the post-foreclosure experience of other foreclosed borrowers, we attempt to better isolate those borrowers that were most likely to be engaging in strategic default. Since the credit bureau data do not provide any information about the value of the property used to secure the mortgage, it is difficult to identify those individuals whose mortgages were underwater. Nevertheless, using the Federal Housing Finance Administration's (FHFA's) quarterly house price index, we calculate the percentage decline in house prices between the quarter in which the mortgage was originated and the quarter in which it entered foreclosure. Those individuals for whom the house price index decline was at least 20 percent are identified as "price decline" cohort. We estimate logit models, similar to those estimated earlier, that include an additional foreclosure effect deviation for the individuals in this group.
The results of this estimation are shown in table 8. As in the previous tables, the coefficients on the foreclosure effects for the recent cohorts are shown as deviations from the patterns of the historical cohorts. The coefficients for the price decline cohort are expressed as deviations from the patterns of the recent cohorts. Therefore, a coefficient of zero on a foreclosure effect for the price decline cohort would indicate that their experience in that quarter was identical to the recent cohort. Instead, the estimated coefficients for the price decline cohort appear to be amplified values of the coefficients for the recent cohorts, both in terms of being lower in the pre-foreclosure periods and higher in the post-foreclosure periods. This suggests the post foreclosure delinquency rates of the individuals in the price decline cohorts have not only been higher than the historical cohorts, they have been higher than other borrowers in the recent cohorts that do not appear to have confronted house price declines that were as severe.
The reasons for this result are not clear. Perhaps these individuals had a larger share of their wealth tied up in their homes, so when house prices declined they were less able to cope with post-foreclosure shocks. Alternatively, our methodology for identifying likely strategic defaulters may be inadequate or the number of strategic defaulters may be fewer than is commonly believed. Unfortunately, the credit bureau data do not provide sufficient information to determine whether this, or any other explanation, is accurate. However, these results do suggest that the post-foreclosure experience of borrowers who have experienced large price declines is consistent with what is observed for other foreclosed borrowers.
VI. Conclusions
The recent foreclosure crisis has drawn a lot of policy and research attention to the causes of mortgage foreclosures and to responses designed to mitigate these problems. The paper contributes to the literature on foreclosures by examining the consequences that foreclosure may have for borrowers in terms of their future access to credit.
Our analysis, which is based on a large anonymous sample of credit bureau records, examines the credit experiences of individuals in the wake of foreclosure. We find that credit scores decline into the subprime range as a borrower's mortgage enters foreclosure. While scores begin to recover almost immediately, for borrowers who had prime-level credit scores prior to their mortgage delinquency, the recovery takes many years, if it comes at all. The lack of recovery appears to reflect a change in borrower behavior following foreclosure in which the borrower exhibits greater levels of delinquency on all types of consumer credit in subsequent years.
With the data available, we are unable to identify the reasons for this change in behavior.
Nevertheless, there are at least three possible explanations for the patterns that we observe. First, the foreclosure process may alter a borrower's financial circumstances in a manner that makes future delinquencies more likely. Mortgage delinquency and foreclosure lower borrower credit scores, thereby reducing access to credit or increasing the costs of access. The foreclosure may also destroy wealth or deprive borrowers of a wealth-building asset, thereby reducing their ability to weather the trigger events that are associated with delinquency. In this case, the change in borrower circumstances that can explain future elevated delinquency levels is a direct effect of the foreclosure.
A second possible explanation is that the foreclosure may have been the result of some trigger event that itself has lingering effects on a borrower's ability to make timely payments on credit obligations. For example, a mortgage borrower may experience an adverse medical event that results in higher medical costs or reduces her ability to earn income for a period that continues beyond the foreclosure. This could lead to a higher level of credit delinquency and a lower credit score going forward. Other trigger events, such as job loss or divorce, may produce similar effects. In this case, the change in the behavior of borrowers after foreclosure is the result of changed financial circumstances that arise from an income or expense shock (a trigger event). Therefore, these changes in borrower behavior are the result of changed financial circumstances that do not arise from the foreclosure, but rather from the event that triggered the foreclosure.
The final possibility is that the changes we observe are independent of borrowers' financial circumstances and, instead, represent changes in borrower preferences. Going through a foreclosure may lower the "stigma" that the borrower internalizes from the delinquency.
Alternatively, having a low credit score may reduce the incentive for making on-time payments.
As a result, borrowers may perceive lower costs of delinquency in the future. Unlike the previous two explanations, this possibility focuses on a change in borrower behavior that is internal to the borrower.
These possible explanations are not mutually exclusive, and each may play a role in explaining subsequent changes in borrower behavior. With the data that we have available, we are unable to directly test whether each of these play a role or, if so, the contribution that each makes to the post-foreclosure patterns that we observe. Nevertheless, the success of policy interventions designed to reduce these effects will depend critically on the extent to which each of these explanations is driving the change in behavior.
One widely used policy solution aimed at reducing foreclosure is mortgage modification. If the post-foreclosure change in behavior that we observe can be attributed to changes in a borrower's circumstances that directly result from the mortgage delinquency, then one might expect successful loan modifications to reduce these effects. As additional data on loan modifications become available, research may be able to better determine how much of the change that we observe can be attributed to the mortgage delinquency itself. However, it should be noted that many loan modification programs only modify seriously delinquent loans. As a result, the damage to the credit scores of the borrowers is already done and, to the extent that damage this may contribute to the persistence of the post-foreclosure effects that we observe, modification may not alleviate these effects. 27,852,407 8,478,837 14,380,936 4,992,634 N.A. = Not applicable. 1 Means for the full sample are weighted to account for sampling of non-derogatory population.
Variable Name Note: Standard errors are in parentheses. *,**, and *** denote statistical significance at the 10, 5, and 1 percent levels. Standard errors are robust to heteroskedasticity and clustered by individual. Estimations also include a linear spline for time since the initial period and county, time (quarter), and foreclosure cohort fixed effects. A complete set of estimation results is available from the author upon request. 
Initial Score -0.018*** -0.018*** -0.013*** -0.006*** 
